Introduction
============

Although the diagnosis of Behçet disease (BD) is made based on clinical ﬁndings, the clinical phenotypes of BD is extremely diverse aside from classic manifestations, such as oral and genital aphthous or ulcerative lesions. Therefore, it is difficult for clinicians not familiar with BD to correctly attribute vascular manifestations, including major vessel thrombosis, to BD itself.

Anticoagulation is the standard treatment of systemic venous thrombosis of any etiology ([@B1]). However, the usage of anticoagulants to treat venous thrombosis due to BD is controversial and a matter of great debate between experts ([@B2]). There are no large controlled studies available regarding the best approach to managing BD patients complicated by thrombosis and the exact role of long-term anticoagulation in these cases. In addition, clear and definite data on the best approach to manage pulmonary artery aneurysm (PAA), which is a life-threatening complication of BD, is also lacking.

The unfortunate outcome of the present case relates to the role of oral anticoagulation for the treatment of BD-related venous complications. We report this case in order to highlight the serious dilemma associated with administering anticoagulant treatment for major vessel thrombosis in BD patients and consider how best to approach to PAA complicated with BD.

Case Report
===========

A 47-year-old woman with no significant medical history presented with hemosputum. The patient had reported a recurrent fever and cough with chest pain for the past month. She smoked 15 cigarettes per day and drank socially. There was no significant family history. Her only regular medication was a contraceptive pill.

On a physical examination, her body temperature was 37.1℃, blood pressure was 123/81 mmHg, pulse 101/min, respiratory rate 16/min and O~2~ saturation 97% on room air. Her legs were swollen. The remainder of the physical examination was unremarkable.

Laboratory data on admission showed a markedly elevated white blood cell count (15,200/μL), platelet count (557,000/μL), C-reactive protein (CRP) level (14.3 mg/dL) and fibrinogen level (740 mg/dL). The D-dimer levels (2.2 μg/mL) were also elevated, while serum albumin levels (3.1 mg/dL) were slightly low. The levels of antithrombin, protein C, protein S and lupus anticoagulant were normal. An electrocardiogram revealed sinus tachycardia ([Fig. 1](#g001){ref-type="fig"}). Chest X-ray showed infiltration in the bilateral lower lung fields ([Fig. 2](#g002){ref-type="fig"}).

![An ECG on admission showed sinus tachycardia.](1349-7235-59-1615-g001){#g001}

![Chest X-ray showed infiltration in bilateral lower lung fields.](1349-7235-59-1615-g002){#g002}

Under suspicion of underlying pulmonary diseases, including pulmonary thromboembolism (PTE), contrast computed tomography (CT) of the thorax, abdomen, pelvis and lower limbs was performed, revealing a filling defect compatible with thrombosis in the pulmonary artery and deep leg vein. CT also showed wedge-shaped or linear lesions which suggested the presence of infarction ([Fig. 3](#g003){ref-type="fig"}). Echocardiography showed no findings of right heart dilatation, and the peak tricuspid regurgitation velocity was estimated to be 259 cm/s, which indicates a low probability of pulmonary hypertension.

![Contrast CT showed a filling defect compatible with thrombosis in the pulmonary artery (arrow; A) and deep leg vein (arrow; B) along with wedge-shaped, linear lesions that were characteristic for infarction in the lung fields (arrows; C).](1349-7235-59-1615-g003){#g003}

Inherited thrombophilia was excluded based on laboratory data and her medical history, so a diagnosis of drug-induced deep vein thrombosis (DVT) due to her contraceptive pill and pulmonary infarction complicated with pulmonary embolism was made. She was admitted to our hospital, the contraceptive pill was discontinued, and treatment with heparin and warfarin was initiated.

She was discharged with an international normalized ratio of prothrombin time (PT-INR) of 2.4 within the target range but presented again 3 days later with recurrent hemoptysis. On readmission, her PT-INR was markedly elevated at 4.3. The dose of warfarin was reduced, and PT-INR was controlled within the target range at 1.6.

She was referred for panuveitis with mild elevation of the CRP levels after three months. A ﬁnal diagnosis of incomplete BD was made following an investigation based on the history of vessel thrombosis, panuveitis and aphthous stomatitis, and colchicine was initiated orally. The oral anticoagulant was changed to edoxaban from warfarin due to its complexity of blood concentration monitoring and dosing which may increase the risk of bleeding, although the PT-INR was stable within the target range. The D-dimer level was also within the normal range. Although mild elevation of the white blood cell count and CRP level persisted, she was stable except for episodes of transient and mild hemoptysis ([Fig. 4](#g004){ref-type="fig"}). The thrombus persisted on follow-up CT at three months after readmission, so anticoagulant therapy was continued.

![The patient's clinical course.](1349-7235-59-1615-g004){#g004}

Follow-up CT nine months later showed persistent thrombus and the development of a new PAA in the right lower lobe ([Fig. 5](#g005){ref-type="fig"}). Two weeks after follow-up CT, the patient died of massive hemoptysis. An autopsy revealed diffuse alveolar hemorrhaging to be the cause of death. However, a causal relationship between the alveolar hemorrhaging and PAA was not proven.

![Contrast CT axial (arrow A), coronal (arrow B) and volume rendering (arrow C) images obtained nine months later showed the development of a new pulmonary arterial aneurysm in the right lower lobe.](1349-7235-59-1615-g005){#g005}

Discussion
==========

We identified two clinical issues. First, it is difficult to correctly attribute vascular manifestations, including major vessel thrombosis, to BD itself, especially when there is another etiology with a higher likelihood of being responsible, as in this case. Second, great care to prevent bleeding events is required when administering anticoagulants for pulmonary artery and DVT in BD. Regarding the present case, the cause of death and massive hemoptysis under anticoagulant therapy was not found to be related to the PAA.

The misdiagnosis of hemoptysis as being a result of pulmonary infarction associated with PTE can delay the diagnosis. There are no pathognomonic diagnostic laboratory tests in BD, so the diagnosis is made based on clinical ﬁndings. The clinical phenotypes of BD are extremely diverse apart from classic manifestations, such as oral and genital aphthous or ulcerative lesions. Therefore, it is difficult for clinicians not familiar with BD to correctly attribute vascular manifestations to BD itself. In addition, venous thrombosis in BD occurs more frequently during active disease in men than in women ([@B3]). The present patient was initially diagnosed with drug-induced venous thromboembolism because of her history of regularly using a contraceptive pill and the sex-based prevalence. Although there was a possibility of both drug-induced DVT and thrombus associated with BD coexisting at the first visit, BD alone was more likely to blame for the vessel thrombus, considering her clinical course. The possibility of BD should be considered for patients with a history of recurrent hemoptysis and venous thrombosis. This will lead to an early diagnosis and appropriate therapeutic intervention for patients with BD, which is crucial for improving their prognosis.

The application of anticoagulant therapy for BD, which may have grave consequences, requires great care to manage bleeding events. A previous report showed that the administration of direct oral anticoagulants to high-risk antiphospholipid syndrome patients with venous thromboembolism (VTE) was associated with an excess of major bleeding events compared with warfarin ([@B4]). Retrospectively, there might have been grounds to consider switching from edoxaban to warfarin again in the present case. Venous disease in BD is believed to result from endothelial inflammation leading to thrombosis, so the best approach to prevent venous thrombotic events in BD may be controlling systemic inflammation rather than administering primary anticoagulation ([@B5]). Some reports have suggested that thrombotic events should be treated with anticoagulation using standard approaches if they occur ([@B6]). However, recent retrospective studies have shown that the risk of DVT is lower in patients treated with immunosuppressive agents than in those only receiving anticoagulants ([@B7]-[@B9]). The recurrence of thrombotic events or even an increase in thrombus size after the administration of warfarin or heparin therapy has still been documented ([@B10]). A previous report found that venous thrombosis in BD is due to an inflammatory process and that pulmonary artery occlusion in BD also differs from classic PTE disease, typically representing *in situ* thrombi complicating an underlying vasculitis rather than emboli ([@B11]). In addition, the thrombus formed adheres tightly to the vessel wall, necessitating the use of anti-inflammatory agents only ([@B12]). The possibility of bleeding after the rupture of a coexisting aneurysm anywhere in the body may also have detrimental consequences due to anticoagulation treatment ([@B13],[@B14]). In our case, the thrombus persisted despite anticoagulation, which strengthens the view that inflammation rather than thrombophilic factors plays a role in the pathogenesis of vascular complications in BD. It may therefore have been more appropriate to consider discontinuing anticoagulant therapy rather than continuing anticoagulation for persistent thrombus associated with BD.

Current guidelines recommend anticoagulation treatment for more than 3 months after the first episode of VTE associated with persistent risk factors ([@B15],[@B16]). However, the decision to continue or stop anticoagulants beyond the first three months is made by weighing the risk of recurrent VTE and bleeding during ongoing treatment. Therefore, we must identify patients with an increased bleeding risk while on chronic anticoagulation treatment. Clinical tools for predicting both the thrombotic and bleeding risk over the long term, such as the VTE-BLEED score, may be helpful for identifying the minority of patients who require closer attention than others while on anticoagulation after VTE and for making decisions regarding long-term anticoagulant treatment ([@B17]).

PAA in the presence of systemic thrombosis is a rare manifestation almost unique to BD. The term "Incomplete Behçet\'s Disease" has also been used for Hughes-Stovin Syndrome (HSS) patients due to the similarities between these two disorders of unknown etiology, and the pulmonary system involvement in BD can be identical to that in HSS ([@B18]). These aneurysms are life-threatening complications of BD, and the bleeding that follows their rupture may lead to death in patients under anticoagulation treatment. However, the autopsy in the present patient showed no evidence of a relationship between the patient\'s massive hemoptysis and PAA.

The most common clinical manifestation of pulmonary involvement in BD is hemoptysis, which is due to a bronchoarterial fistula and may occur with or without an aneurysm ([@B19]). The massive hemoptysis in the present patient may have been caused by this bronchoarterial fistula rather than a PAA. Arterial aneurysms in BD occur secondary to obliterative endarteritis of the vasa vasorum ([@B20]). These changes in the vasa vasorum lead to ischemic changes in the vessel wall, which in turn lead to the loss of elastic fibers and of muscle cells in the media layer or to transmural necrosis ending in the formation of true aneurysms. If all of these structural changes result in the disruption of the anatomical integrity of the vessel wall, a pseudo-aneurysm is formed. It is not uncommon to see a true and pseudo-aneurysm in BD side by side ([@B20]). However, it is difficult to distinguish between the two on imaging.

The three main treatment options for PAA associated with BD are immunosuppressive treatment, surgical resection and embolization. Surgical experience in both emergency and selective settings for PAA has been disappointing ([@B21]). There is also a 25% risk of recurrent aneurysms in BD patients, usually at the anastomosis site after surgery ([@B22]). Transcatheter embolization of PAA has been performed in BD patients as an alternative approach ([@B23]-[@B25]). However, no long-term follow-up data exist. Transcatheter embolization might not be the best management option in BD, as the pathological involvement is mainly in the surrounding invasive structures of the aneurysm, not the aneurysm itself. Furthermore, if PAA is found to be a pseudo-aneurysm, then performing embolization with coil packing would be inappropriate for such a pseudo-aneurysm, since they tend to be vulnerable regions because of lack of all three normal layers of the arterial wall, and thus they pose a high risk for intraoperative bleeding and rebleeding.

However, a previous report described cases in which PAAs disappeared or decreased in size in BD patients receiving immunosuppressive therapy for PAA ([@B26]). In the present case, the development of a new PAA suggested the progression of vascular inflammation. Although the CRP levels were decreasing, there may have been a discrepancy between the CRP levels and the disease activity, as seen in systemic lupus erythematosus and some cases of active rheumatoid arthritis ([@B27],[@B28]). In these cases, the erythrocyte sedimentation rate (ESR) which is one of the most widely used indicators of the acute phase response might have been a better marker for inflammation than the CRP. Unfortunately, the ESR was not monitored in our case. Complementary use of both the CRP level and ESR may help appropriately assess the disease activity and guide decisions about immunosuppressive therapy for BD. A retrospective evaluation of this course suggests that we should have considered discontinuing anticoagulants before initiating immunosuppressive therapy.

In conclusion, the possibility of BD should be considered for patients with history of recurrent hemoptysis and venous thrombosis. For BD patients with major vessel thrombosis and PAA, great care should be taken when administering anticoagulants to prevent bleeding events and control systemic inflammation, which can be the pathogenesis of vascular complications in BD.
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